Reprogramming Hansenula polymorpha for penicillin production: expression of the Penicillium chrysogenum pcl gene.
We aim to introduce the penicillin biosynthetic pathway into the methylotrophic yeast Hansenula polymorpha. To allow simultaneous expression of the multiple genes of the penicillin biosynthetic pathway, additional markers were required. To this end, we constructed a novel host-vector system based on methionine auxotrophy and the H. polymorpha MET6 gene, which encodes a putative cystathionine beta-lyase. With this new host-vector system, the Penicillium chrysogenum pcl gene, encoding peroxisomal phenylacetyl-CoA ligase (PCL), was expressed in H. polymorpha. PCL has a potential C-terminal peroxisomal targeting signal type 1 (PTS1). Our data demonstrate that a green fluorescent protein-PCL fusion protein has a dual location in the heterologous host in the cytosol and in peroxisomes. Mutation of the PTS1 of PCL (SKI-COOH) to SKL-COOH restored sorting of the fusion protein to peroxisomes only. Additionally, we demonstrate that peroxisomal PCL-SKL produced in H. polymorpha displays normal enzymatic activities.